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Objective: To evaluate the association between oral conditions, masticatory performance
(MP) and oral health-related quality of life (OHRQoL) in 8–12 year-old children.
Design: 150 Brazilian scholars were examined for caries and malocclusions. MP was evalu-
ated based on the ability to comminute an artificial test food followed by the determination
of the median particle size (X50) and particle distribution in different-sized sieves (‘‘b’’).
OHRQoL was measured using the Brazilian versions 8–10 and 11–14 of the child perceptions
questionnaire (CPQ), considering the following domains: oral symptoms (OS), functional
limitations (FL), emotional well-being (EW) and social well-being (SW). Higher scores
indicated worse OHRQoL. Data were submitted to Spearman’s correlation test and multiple
linear regression analysis.
Results: There were significant positive correlations between the psychosocial and OS
domains scores of the CPQ8–10 and the number of decayed and missing teeth, respectively.
The number of decayed teeth positively correlated with the number of missing teeth and the
CPQ11–14 scores. The number of decayed and missing teeth was significantly associated with
higher CPQ8–10 scores. Higher CPQ11–14 overall scores were associated with female gender,
higher FL domain scores were associated with the number of missing teeth, and higher X50
values and EW domain scores were associated with female gender and the number of
decayed teeth.
Conclusions: A higher number of missing teeth correlated with an inferior MP in older
children. Children with a higher number of caries rated their oral health less favourably.
Older females and those who broke the test material into smaller sizes were also more likely
to report a worse OHRQoL, suggesting that the time allowed to reduce food appears to be a
more influential factor on children’ perception of oral health than their ability to break down
the test material into smaller sizes. Moreover, the subjectivity of functional domain and
artificial nature of chewable test material could have influenced the test sensitivity.
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Oral health-related quality of life (OHRQoL) indicates the
impact of oral health on the individual’s daily functioning,* Corresponding author at: Piracicaba Dental School/University of Cam
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childhood can have a negative impact on the life of a child.1
Dental caries and malocclusions are common oral diseases in
children, and their prevalence in Brazilian children has been
reported to be 48%2 and 33.3%,3 respectively. The negativepinas, Department of Dentistry for Children, Pediatric Dentistry
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oral pain, difficulty with chewing, anxiety or distress about
their mouth and missed school days due to their cumulative
dental caries experience as well as changes in emotional
(being upset and worrying about being different) and social
behaviours (being teased and avoiding smiling/laughing) due
to malocclusions.4
Assessment of the impact of oral diseases on the everyday
life of children is important because oral diseases may not
only limit their current functioning and psychosocial well-
being, but may also compromise their future development and
achievements. A previous study in adults suggested that
dental status may affect food preference, dietary intake and
nutrition.5 Difficulty with chewing, resulting from the severity
of malocclusion6–8 and dental caries9 in children, as well as the
area of occlusal contact and near contact area in adolescents7,8
is the most likely mechanism by which poor oral health status
affects dietary intake.10,11 In this regard, de Morais Tureli
et al.12 found better masticatory performance (MP) among
normal-weight children when compared with overweight/
obese children and suggested that poor MP might be a factor
for weight gain. Thus, it is reasonable to suggest that chewing
could affect nutrition and the digestion and absorption of
nutrients and directly affects an individual’s QoL.
Previous investigations performed in adults have noted a
link between masticatory function and OHRQoL.13–15 OHRQoL
appears to be enhanced when masticatory function is
improved through dental treatment, as observed by Nicolas
et al.16 Locker et al.13 evaluated the performance of two self-
assessed measures in detecting oral impacts on QoL due to
functional alterations (with and without one or more dentures,
a chewing problem and dry mouth). They reported that both the
short-form of the Oral Health-Impact Profile (OHIP-14) and the
Geriatric Oral Health Assessment Index (GOHAI) discriminated
between subjects with and without a self-perceived chewing
problem as opposed to an objectively measured chewing
problem. Using objective MP, Ikebe et al.14 found higher
OHIP-14 and GOHAI scores among elderly subjects with lower
MP, suggesting that MP is an important factor influencing the
OHRQoL in this population. Fueki et al.15 reported that perceived
chewing ability is a critical factor for OHRQoL and that MP rather
than food mixing ability is important for perceived chewing
ability and OHRQoL in patients with removable partial dentures.
However, to the best of our knowledge, no studies have
evaluated the impact of MP on OHRQoL in children, and studies
with youth people become important, considering that the
declining of masticatory function might well be a significant
problem in children, due to growth and development, beside of
other determinants of caloric intake.
Thus, the purpose of this study was to assess the
associations between dental caries experience, malocclu-
sions, MP parameters and OHRQoL in children 8–12 years old.
2. Materials and methods
2.1. Participants
The sample size was calculated based on the MP of children
obtained in a previous study,12 which was carried out inPiracicaba-SP, Brazil. The sample size was calculated using
the following website: http://www.lee.dante.br. Considering
a mean of 4.60 X50 and standard deviation (SD) of 1.0 and
allowing a sampling error of 5% and a confidence level of
90%, the sample size was calculated as 141 individuals.
Three hundred authorizations were distributed to students
attending four public schools in Piracicaba, SP, Brazil, and
consents were obtained from 210 parents/guardians. Sixty
children were excluded because they did not fulfil all
examinations. A total of 150 public school students (74 boys
and 76 girls) who were 8–12 years old and in the mixed
dentition stage participated in the study. The child’s families
belonged to a very low economic class and their mothers had
limited schooling. Race was not considered. The procedures,
possible discomforts or risks and the possible benefits were
fully explained to the participants and their parents/
guardians, and the Ethics Committee of Piracicaba Dental
School approved the study (Protocols No. 021/2006 and No.
037/2006).
The exclusion criteria were as follows: the presence of a
systemic disturbance that could compromise the masticatory
system, neurological disorders or cerebral palsy; the use of
drugs that depress the central nervous system either directly
or indirectly involving muscular activity; antihistamine
treatment; sedatives; syrups or homoeopathy treatment;
and inappropriate behaviour and/or refusal to participate in
the evaluation of the variables observed during the clinical
examination. Patients in need of dental treatment were asked
to go to the Clinics of Pediatric Dentistry at Piracicaba Dental
School.
2.2. Dental caries and malocclusion assessment
Each of the two calibrated examiners (TSB and MCMT)
examined a fraction of participant sample for dental caries
and malocclusions in accordance with the criteria of the
World Health Organization (WHO).17 All examinations took
place at the children’s school outdoors in daylight, but not
in direct sunlight. Presence of dental caries was recorded
using the dmft and DMFT indexes (decayed, missing and
filled teeth in the primary and permanent dentitions,
respectively) with the D, M and F components scored
separately. The teeth were cleaned with gauze before the
examination, which was performed using a mouth mirror
and a round probe.
Malocclusion was scored using the dental aesthetic index
(DAI) developed by Cons et al.18 and proposed by WHO17 which
assesses the dentofacial abnormalities by collecting and
weighting data on 10 intra-oral measurements using the
following equation: 6  (missing visible teeth) + crowding + -
spacing + 3  (diastema) + largest anterior maxillary irregular-
ity + largest anterior mandibular irregularity + 2  (anterior
maxillary overjet) + 4  (anterior mandibular over-
jet) + 4  (vertical anterior open bite) + 3  (anteroposterior
molar relation) + 13. This index enables each individual to
be placed on a dental appearance continuum ranging from 13
(the most socially acceptable) to 100 (the least acceptable), and
orthodontic treatment needs can be prioritized based on the
severity of malocclusion which is classified as the following
pre-defined categories: ‘minor/none’ (scores 13–25), ‘definite’
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categories were used in the present study to determine the
different severities of malocclusions.
Prior to the dental examination, the dental examiners
underwent a calibration session, resulting in inter-examiner
kappa scores of 0.96 for DMFT/dmft and 0.88 for DAI scores.
After a period of 2 weeks, the intra-examiner reliability was
verified by conducting replicate examinations in 20 individu-
als, resulting in a kappa score of 0.95 for DMFT/dmft and 0.97
for malocclusion.
2.3. Masticatory performance evaluation
MP was evaluated by determining the individual’s ability to
comminute a chewable test material called Optocal plus20
that is composed of the following: Silicona Optosil1 plus,
58.3%; toothpaste (Colgate1), 7.5%; Vaseline gel, 11.5%;
gypsum powder, 10.2%; alginate powder, 4%; and pulp
catalyst, 20.8 mg/g. These components were mixed and
placed under hydraulic pressure into metal moulds with
compartments measuring 5.6 mm3. Subsequently, the cubes
were stored in an electric oven for 16 h at 60 8C to ensure
complete polymerization.
Prior to the experiment, the children were taught how to
perform the masticatory movements and mouth rinsing
procedure to ensure that they would chew correctly, not
swallow and be familiarized with the taste of the test
material. The subjects received 17 cubes (3.6 g), which were
chewed for 20 mastication cycles, visually monitored by the
examiner (MCMT). The fragmented particles were then
expelled from the oral cavity into recipients with plastic
sieves covered with a paper filter. The remaining particles
were washed with water and disinfected using 70% alcohol
dispersion. The chewed particles were then dried at room
temperature on paper filter during 3 days. After drying, the
particles were removed from the paper filter, weighed and
passed through a series of 10 granulometric sieves with
meshes ranging from 5.60 to 0.71 mm, connected in
decreasing order and closed with a metal base. The particles
were placed on the first sieve of the series and kept together
under vibration for 20 min. The particles retained on each
sieve were removed and then weighed on BEL analytical
balance 220 g cap and 0.0001 g sensitivity. The distribution of
the particles by weight was described by a cumulative
function (Rosim–Ramler equation). The degree of fragmen-
tation of the material is then given by the median particle
size (X50):
21
QwðXÞ ¼ 1  2ðX=X50Þ
b
where Qw is the total weight of the fraction of the particles
with a size less than X. A large value of X50 indicates a poor MP.
The variable ‘‘b’’ (broadness variable) represents the distribu-
tion of particles in the different sieves, i.e., the size spread of
the distribution, reflecting the extent to which the particles are
equally sized. Increasing values of ‘‘b’’ correspond to distribu-
tions of particle sizes that are less broad. The chewing test was
replicated twice with a 5 min interval, and the portion that
showed the lower percentage weight loss between the initial
(before the test) and final weight (after the test) was taken into
account for sieving.2.4. Oral health-related quality of life
Data were collected using the Portuguese versions of the CPQ
for individuals aged 8–10 years (CPQ8–10) and 11–14 years
(CPQ11–14).
22 These formed the components of the Child Oral
Health Quality of Life Questionnaire that had been designed to
assess the impact of oral conditions on the QoL of children,
considering the different stages of development and cogni-
tion.23,24 Both questionnaires were self completed by the
children in a separate room under the supervision of the
researcher (TSB) who was also available to answer any
questions. Items of the CPQ used Likert-type scales with
response options of ‘‘Never’’ = 0, ‘‘Once or twice’’ = 1, ‘‘Some-
times’’ = 2, ‘‘Often’’ = 3 and ‘‘Very often’’ = 4. For the CPQ11–14,
the questions referred to a period of three months, while that
of the CPQ8–10 was 4 weeks. Items were grouped into four
domains: oral symptoms (OS), functional limitations (FL),
emotional well-being (EW) and social well-being (SW). Higher
scores indicated worse OHRQoL.
2.5. Data analysis
Statistical analyses were performed using SPSS 9.0 (SPSS,
Chicago, IL, USA) with a 5% significance level, and normality
was assessed using the Kolmogorov–Smirnov test. All
assessed variables showed asymmetrical distribution; there-
fore, non-parametrical tests were used in the performed
analyses. Overall CPQ scores for each participant were
calculated by adding the item codes, whereas the subscale
scores were obtained by adding the codes for questions within
the four health domains. The correlations between clinical
data (sum of decayed, missing and filled teeth in deciduous
and permanent dentitions, DAI ratings), MP parameters (X50
and ‘‘b’’ values) and CPQ scores were calculated using
Spearman’s correlation test. Multiple linear regression anal-
yses using ‘‘backward stepwise’’ entry procedures were used
to assess the independent effects of variables (clinical data
and MP parameters) on overall CPQ and domain scores in
accordance with each age group.
3. Results
A summary of the data on sample characteristics is presented
in Table 1.
The correlation coefficients between the clinical data, MP
parameters and CPQ scores are shown in Tables 2 and 3. In 8–
10-year-old children, MP parameters did not correlate with
other studied variables. Nevertheless, there were significant
positive correlations between scores in psychosocial domains
(EW and SW) and the number of decayed teeth (P < 0.01) (Table
2). Significant correlations were also observed between OS
domain scores and the number of missing teeth (P < 0.05). In
11–12-year-old children, X50 positively correlated with the
number of missing teeth. Moreover, the number of missing
teeth positively correlated with CPQ11–14 overall and domain
scores (P < 0.05) except for the psychosocial domains. There
were positive correlations between the number of decayed
teeth and CPQ11–14 overall and domain scores (P < 0.05), except
for the FL and SW (Table 3) domains. Significant positive
Table 1 – Summary data on sample characteristics.
Characteristics Age groups
8–10 years-old 11–12 years-old
Number (%) 90 (60.0) 60 (40.0)
Gender
Male 45 (50.0) 29 (48.3)
Female 45 (50.0) 31 (51.7)
Deciduous dentition
Decayed teeth
None 59 (65.6) 51 (85.0)
One or more 31 (34.4) 9 (15.0)
Missing teeth
None 85 (94.4) 57 (95.0)
One or morea 5 (5.6) 3 (5.0)
Filled teeth
None 63 (70.0) 39 (65.0)
One or more 27 (30.0) 21 (35.0)
Permanent dentition
Decayed teeth
None 74 (82.2) 55 (91.7)
One or more 16 (17.8) 5 (8.3)
Missing teeth
None 89 (98.9) 57 (95.0)
One or moreb 1 (1.1) 3 (5.0)
Filled teeth
None 79 (87.8) 57 (95.0)
One or more 11 (12.2) 3 (5.0)
Crowns
None 90 (100.0) 60 (100.0)
Occlusion
Minor/none 50 (55.6) 34 (56.7)
Definitive 13 (14.4) 13 (21.7)
Severe 19 (21.1) 8 (13.3)
Handicapping 8 (8.9) 5 (8.3)
Median X50 (IQR) 5.08 (1.54) 4.90 (1.48)
Median b (IQR) 2.42 (0.65) 2.21 (0.40)
X50, median particle size; IQR, interquartile range; b, distribution of
particles in the different sieves.
a Deciduous missing teeth in 8–10 years-old (two canines and six
molars) and 11–12 years-old (two canines and four molars).
b All permanent missing teeth are inferior first molars.
Table 2 – Matrix of correlation among clinical data, masticator
Clinica
No. of decayed teeth No. of missed te
No. of decayed teeth –
No. of missed teeth 0.075 –
No. of filled teeth 0.019 0.013 
DAI rating 0.045 0.187 
X50 0.114 0.031 
b 0.018 0.141 
Overall scores 0.195 0.154 
OS scores 0.203 0.227*
FL scores 0.186 0.079 
EW scores 0.333** 0.086 
SW scores 0.243* 0.138 
MP, masticatory performance; CPQ, child perceptions questionnaire; OS, 
SW, social well-being; b, distribution of particles in the different sieves; 
* p < 0.05.
** p < 0.01.
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teeth and the number of missed teeth (P < 0.05).
Tables 4 and 5 show the results of multiple linear
regression analyses when the age, gender, MP parameters
and clinical data were used as the independent variables
associated with overall CPQ and domain scores (as dependent
variables). The number of decayed and missed teeth was
significantly associated with the overall CPQ8–10 and all
domain scores, except for EW (Table 4). The only independent
variable that remained in the model predicting the EW domain
scores was the number of decayed teeth (b = 0.373; P < 0.001).
Female gender was the only independent variable that
remained in the model predicting the CPQ11–14 overall scores
(b = 0.327; P < 0.05) (Table 5). Neither the OS nor SW domain
scores were significantly associated with the evaluated
independent variables. The model predicting the rating of
FL contained two variables: the number of missing teeth
(b = 0.342; P < 0.01) and X50 values (b = 0.278; P < 0.05). Female
gender (b = 0.433; P < 0.01) and the number of decayed teeth
(b = 0.284; P < 0.05) were independently associated with the
scores for the EW domain. All regression coefficients were
positive, except for X50 values for the FL domain of CPQ11–14,
which had a negative coefficient.
4. Discussion
This study was designed as a preliminary evaluation to
determine the associations between MP parameters and
OHRQoL in 8- to 12-year-old children. Moreover, dental caries
and malocclusions were also correlated with these variables,
as previous studies have suggested the influence of oral
diseases on the masticatory function7,12 and OHRQoL1 of these
individuals.
Masticatory performance has been objectively evaluated
using artificial and non-food test materials instead of natural
food, because the mechanical properties of real food could
change even within the first 0.2–0.3 s of the first chew by they performance parameters and CPQ8–10 scores (n = 90).
l data MP param-
eters
eth No. of filled teeth DAI rating X50 b
–
0.075 –
0.157 0.068 –
0.042 0.125 0.203 –
0.005 0.134 0.018 0.011
0.021 0.010 0.079 0.009
0.052 0.003 0.122 0.028
0.045 0.098 0.084 0.041
0.097 0.183 0.033 0.077
oral symptoms; FL, functional limitations; EW, emotional well-being;
X50, median particle size; r, Spearman’s correlation coefficient.
Table 3 – Matrix of correlation among clinical data, masticatory performance parameters and CPQ11–14 scores (n = 60).
Clinical data MP param-
eters
No. of decayed teeth No. of missed teeth No. of filled teeth DAI rating X50 b
No. of decayed teeth –
No. of missed teeth 0.271* –
No. of filled teeth 0.072 0.203 –
DAI rating 0.082 0.164 0.113 –
X50 0.170 0.281
* 0.247 0.081 –
b 0.200 0.089 0.068 0.094 0.087 –
Overall scores 0.265* 0.268* 0.129 0.112 0.110 0.046
OS scores 0.374** 0.301* 0.248 0.114 0.069 0.041
FL scores 0.182 0.287* 0.092 0.046 0.156 0.022
EW scores 0.315* 0.200 0.087 0.172 0.061 0.080
SW scores 0.158 0.227 0.059 0.050 0.121 0.079
MP, masticatory performance; CPQ, child perceptions questionnaire; OS, oral symptoms; FL, functional limitations; EW, emotional well-being;
SW, social well-being; b, distribution of particles in the different sieves; X50, median particle size; r, Spearman’s correlation coefficient.
* p < 0.05.
** p < 0.01.
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foods are too variable, due to the variation in the shape, size
and hardness, making standardization difficult.26 In this
context, artificial materials, such as Optocal plus,20 have
some advantages like the easiness of reproduction of the
samples, do not dissolve in water or saliva and can be broken
down during mastication.7,20 Furthermore, the material is
stable, accurate, reproducible, and has mechanical properties
that are comparable with those of natural food substances.27
In the present study, the results generated by the bivariate
analysis supported the fact that a larger number of dental
caries could be associated with pain, which may affect
physical functioning, emotional status and behaviour and
result in limitations in physical activities, schoolwork andTable 4 – Results of the backward stepwise regression analyse
domain scores (n = 90).
Independent variable
b P-Va
Dependent variable: CPQ8–10 overall score
Gender (male = 0; female = 1) 0.187 0.06
No. of decayed teeth 0.245 0.01
No. of missed teeth 0.318 0.00
Dependent variable: CPQ8–10 domain ‘‘oral symptoms’’
No. of decayed teeth 0.265 0.00
No. of missed teeth 0.337 0.00
Dependent variable: CPQ8–10 domain ‘‘functional limitations’’
No. of decayed teeth 0.244 0.02
No. of missed teeth 0.236 0.02
Dependent variable: CPQ8–10 domain ‘‘emotional well-being’’
No. of decayed teeth 0.373 0.00
No. of missed teeth 0.186 0.06
Dependent variable: CPQ8–10 domain ‘‘social well-being’’
No. of decayed teeth 0.372 0.00
No. of missed teeth 0.328 0.00
DAI ratings 0.187 0.05
CPQ, child perceptions questionnaire; DAI, dental aesthetic index.activities with friends.1 Furthermore, a positive correlation
between the number of missing teeth and X50 values was
observed in 11–12 year-old children. The distribution of
functional tooth contacts may be a relevant factor affecting
MP.7 The absence of teeth can affect the occlusal contacts,
decreasing the ability to comminute foods effectively, as
observed by de Morais Tureli et al.12 However the above-
mentioned correlations were weak; which could probably be
explained by the low prevalence of decayed, missing and filled
teeth in 11–12 year-old children. The respective prevalence is
consistent with the results of the SBBrasil 2010 Project
(SBB10),28 a nationwide oral health epidemiological survey
within a health surveillance strategy, which found significant
reductions in the prevalence and severity of dental caries in 12s: independent variables predicting the CPQ8–10 overall and
s Significance of the model
lue R2 F P
6 0.186 7.534 <0.001
7
2
9 0.164 9.419 <0.001
1
0 0.094 5.464 <0.01
4
0 0.154 8.822 <0.001
5
0 0.240 10.033 <0.001
1
1
Table 5 – Results of the backward stepwise regression analyses: independent variables predicting the CPQ11–14 overall and
domain scores (n = 60).
Independent variables Significance of the model
b P-Value R2 F P
Dependent variable: CPQ11–14 overall score
Gender (male = 0; female = 1) 0.327 0.013 0.090 6.569 <0.05
Dependent variable: CPQ11–14 domain ‘‘oral symptoms’’
– – – – – –
Dependent variable: CPQ11–14 domain ‘‘functional limitations’’
Gender (male = 0; female = 1) 0.210 0.091 0.187 5.289 <0.01
No. of missed teeth 0.342 0.007
X50 0.278 0.026
Dependent variable: CPQ11–14 domain ‘‘emotional well-being’’
Gender (male = 0; female = 1) 0.433 0.001 0.230 6.587 <0.001
No. of decayed teeth 0.284 0.025
X50 0.242 0.055
Dependent variable: CPQ11–14 domain ‘‘social well-being’’
Gender (male = 0; female = 1) 0.251 0.060 0.240 10.033 >0.05
CPQ, child perceptions questionnaire; X50, median particle size.
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services.
All variables were used in the regression analyses,
irrespective of whether they showed significant associations
with CPQ scores at the bivariate level, to manage confounding
factors. Confounding factors can result in overestimation or
underestimation of the strength of the association between
exposure and outcome variables and can change the direction of
the relationship.29 Consequently, variables that are not signifi-
cant at the bivariate level can emerge as being significant in
multivariate analyses. The results of the multiple linear
regressions showed associations between the number of
decayed and missing teeth and all CPQ8–10 scores for 8–10
year-old children, even after controlling for confounding
factors. These results suggest that children with more dental
caries are likely to experience more oral pain and difficulties
with chewing, develop anxiety or distress about their mouth, or
miss school due to their cumulative disease experience.1 In
contrast, for the 11–12 year-old group, the number of decayed
and missing teeth were independently associated with only the
EW and FL domains, respectively. These results suggest that for
older children, the presence of decayed and missing teeth is
mainly an emotional and functional phenomenon, respectively.
Moreover, 11–12 year-old children’s perceptions of oral
health and its impact on emotional and functional aspects
were also influenced by female gender and, unexpected lower
values of X50, which explained 7.0% and 3.3% of the variation,
respectively. The influence of gender on children’s percep-
tions of oral health corroborates the results of other studies
that have demonstrated higher impacts on the OHRQoL of
females.4,30,31 This result suggests that females are more
sensitive to the perception of their own appearance than
males.32 However, these associations were only observed in
11–12 year-old children. This finding is consistent with several
psychological theories suggesting that health-related quality
of life decreases by gender with increasing age,33 as a
consequence of menarche and an imbalance in the hormonal
status,34 the presence of stressful life events35 and variations
in specific coping mechanisms.36 Surprisingly, the associationbetween functional aspects of QoL and values of X50 was
negative. Perhaps the subjectivity of the functional domain
perception was an influence factor. Moreover, despite of the
advantages of the Optocal plus20 as a chewable test material,
its artificial nature could have a role in the test sensitivity.
Mastication is a complex process characterized by the
comminution and breakdown of food into smaller particles to
facilitate digestion, which provides a larger surface area for
enzymatic action, resulting in food breakdown and gastric
emptying.7 According to Gibbs et al.37 and English et al.,38 three
factors may influence MP: the number and area of occlusal
contacts, occlusal forces (maximum bite force) and the
amount of lateral excursion during mastication. In the present
study, a smaller number of occlusal contacts, i.e., a greater
number of missing teeth was associated with higher values of
X50, which represents the test food median particle size after
chewing. This result indicates that patients with fewer teeth
broke the chewable test material into larger particles, resulting
in a worse MP, which was also observed by de Morais Tureli
et al.12 However, this correlation was only observed among 11–
12 year-old children, agreeing with the individual differences
in MP observed by Toro et al.7 In this respect, these authors
noted that ageing in children is accompanied by dental
maturation and an increase in body size.
In addition, the results of the multiple linear regression
showed a negative association between the X50 values and FL
domain scores, indicating that 11–12-year-old children who
broke the test material into smaller sizes, i.e., those who had a
better MP, rated their functional ability as less efficient in
terms of their oral status. These findings contradict previous
evidence that showed that a worse objective masticatory
function yielded a less favourable OHRQoL, which was
observed in an elderly population.14 In contrast, although
not significant, the association between the ‘‘b’’ index and the
CPQ scores was positive. Moreover, despite a lack of signifi-
cance, X50 values and the ‘‘b’’ index were negatively correlated.
Broadness depends on the number of chewing cycles39;
therefore, these results suggest that, despite the decrease in
median particle size, 11–12 year-old children need more
a r c h i v e s o f o r a l b i o l o g y 5 8 ( 2 0 1 3 ) 1 0 7 0 – 1 0 7 71076chewing cycles to comminute food into particles that are
smaller than the median size. This means that the time
allowed to reduce food appears to be a more important factor
influencing children’s perception of oral health than their
ability to break down the test material into smaller sizes.
However, this preliminary evidence of a link between MP and
child OHRQoL needs to be clarified in future studies.
5. Conclusions
In the studied sample, a higher number of missing teeth
correlated with an inferior MP in older children. Children with
more extensive dental caries rated their oral health less
favourably. Moreover, older female children and those who
broke the test material into smaller sizes were more likely to
report a lower OHRQoL, probably due to the subjectivity of
functional domain and artificial nature of chewable test
material, which could have influenced the test sensitivity;
however, as MP parameters were inversely correlated, the
findings suggested that the time allowed to reduce food
appears to be a more influential factor on children’s percep-
tion of oral health than their ability to break down the test
material into smaller sizes.
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